The silverleaf whitefly, Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae), is one of the most important pest insects in tomato crop systems worldwide. It has been previously demonstrated that intercropping tomato [Solanum lycopersicum L. Mill. (Solanaceae)] with coriander [Coriandrum sativum L. (Apiaceae)] reduces the incidence and severity of damage caused by B. tabaci. However, it is not yet known how coriander affects the insect¢s behaviour. We evaluated the attractiveness of tomato constitutive volatiles to B. tabaci and what effect coriander constitutive volatiles have on the insect¢s behaviour. To this end, we conducted three bioassays in a multiple-choice four-arm olfactometer ('·' type), measuring B. tabaci behaviour when offered tomato and coriander constitutive volatiles presented alone as well as together. We also evaluated the colonisation and establishment of B. tabaci in experimental plots with only single tomato plants and tomatoes intercropped with coriander in a greenhouse. Bemisia tabaci males and females recognised tomato constitutive volatiles as a positive stimulus (kairomonal effect), indicating that semiochemicals from this plant can play an important role in the insect's host plant selection. Coriander constitutive volatiles reduced the attractiveness of tomato volatiles but no repellency to these volatiles was observed. Greater numbers of adults and nymphs of B. tabaci per plant were observed in tomato monoculture plots than in tomato intercropped with coriander. We suggest that coriander constitutive volatiles have an odour masking effect on tomato volatiles, thus interfering in the host plant selection of B. tabaci.
Introduction
The silverleaf whitefly, Bemisia tabaci (Gennadius) biotype B (Hemiptera: Aleyrodidae), is the main pest in many agricultural crop systems worldwide, due both to direct and indirect damage (Byrne & Bellows, 1991; Oliveira et al., 2001) . The direct damage is related to continuous sap sucking and honeydew accumulation on various parts of the plant, interfering in the plant's photosynthesis and reducing productivity and product market value (fruit and fibre) (Oliveira et al., 2001) . Furthermore, the most significant damage caused by this insect is the transmission of several viruses, mainly of the Geminiviridae (Jones, 2003) . In Latin America, tomato, Solanum lycopersicum L. (Solanaceae), is one of the most attacked crops, and losses of up to 100% have been registered in many countries due to whitefly-borne viruses (Morales & Jones, 2004) .
Because of the high genotypic plasticity and polyphagous nature of this pest, the use of insecticides to control whitefly populations has shown reduced efficacy over time. Thus, more attention has been given to other methods, such as conservation of natural enemies (Gerling et al., 2001; Naranjo, 2001) , crop-free periods (e.g., Ucko et al., 1998) , irrigation management (Castle et al., 1996) , use of living ground covers, and intercropping (Hilje et al., 2001) . Intercropping studies in Guatemala have shown that the use of maize as a barrier crop, aubergine as a trap-crop, and poor hosts and non-hosts intercropped with beans did not reduce the densities of B. tabaci to economically acceptable levels on the beans . In contrast, cucumber planted as a trapcrop significantly reduced the incidence of tomato yellow leaf curl virus in Jordan (Al-Musa, 1982) . Various living mulches are used in many regions to make whitefly host location more difficult (e.g., Frank & Liburd, 2005; Hilje & Stansly, 2008) . In Brazil, a dilution effect of B. tabaci infestation was observed on tomato associated with native weeds (Bezerra et al., 2004) and in Hawaii, some common cover crops planted with courgette reduced the incidence of squash silverleaf disorder (Manandhar et al., 2009 ). In Costa Rica, Hilje & Stansly (2008) observed that B. tabaci abundance and begomoviruses incidence were lower on tomato intercropped with coriander, Coriandrum sativum L. (Apiaceae), and with two other living ground covers (perennial peanuts and whitesnow) compared to conventional methods (insecticide and reflective plastic mulch). Furthermore, coriander provided additional economic returns when sold and was easier to establish in the field. In Brazil, Togni et al. (2009) showed that this intercrop is more effective under organic than conventional management and resulted in a significant reduction of nymphs. Coriander also does not interfere with tomato yield and its flowers attract natural enemies.
From the several intercropping methods described, tomato intercropped with coriander seems to be one of the most promising techniques for the management of B. tabaci, and it is therefore important to know how coriander affects whiteflies behaviour. Coriander has not been recorded as a host of B. tabaci or its associated viruses. Its management is easy in the field, as it has a short crop cycle (approximately 50-55 days) until harvest. When added to a crop system, it may help to increase habitat complexity and also to enhance the sensorial stimuli in the environment. Generalist insects, such as whiteflies, need to deal with complex and diverse information in order to benefit from the exploitation of a variety of hosts (Bernays & Minkenberg,1997) . However, when exposed to mixed-sensory stimuli (e.g., intercropping systems), B. tabaci have more difficulty in making a decision (Bernays, 1999) because their decision-making ability is less accurate than in specialist insects (Tosh et al., 2009 ). These constraints arise from neural limitations on the whiteflies' capacity to integrate information, to the detriment of the sensory processes needed for decision making (Bernays, 2001) . Therefore, the use of coriander intercropped with tomato can make it difficult for B. tabaci to become established in the crop, as the insect has difficulties finding its host in a more heterogeneous and sensorial-complex environment.
The more complex environment offered by coriander most likely conceals the main crop (tomato) visually for whiteflies (Hilje & Stansly, 2008) , but this masking effect may also be broadened to an odour-masking effect on tomato volatiles by coriander volatiles. However, host plant selection by this herbivore is traditionally attributed only to visual cue recognition (Mound, 1962) , and the role of semiochemicals in this process has probably been underestimated. Bemisia tabaci recognises specific light wavelengths that induce a phototactic and photokinetic response (ascendent or descendent flights), depending on time of day, sex, host quality, age, and wind, with visual cue recognition being the main factor responsible for whitefly host selection (Blackmer & Byrne, 1993a,b; Isaacs et al., 1999b) . It is possible, however, that plant volatiles can play an important role in host selection by whiteflies. Ying et al. (2003) showed that B. tabaci can recognise several plant odours in Y-shaped olfactometers, without any visual references. Recently, Bleeker et al. (2009) demonstrated that some sesquiterpenes and monoterpenes from tomato plants elicited a response from receptors on the B. tabaci antennae and these volatiles had a strong effect on free-choice bioassays. The identification of attractants, repellents, or masking odours can be used to manipulate B. tabaci behaviour and contribute to understanding the ecological mechanisms behind this insect-plant interaction.
The objective of this work was to evaluate whether tomato plant volatiles are used by B. tabaci for host selection and whether coriander constitutive volatiles can interfere with finding the host plant (tomato). To do this, we addressed the following questions: (1) Do infochemicals from tomato plants play a role in B. tabaci host selection? (2) Can coriander constitutive volatiles reduce the tomato's attractiveness to B. tabaci? (3) If so, do coriander constitutive volatiles have a repellent effect on B. tabaci? and (4) Does the intercropping of coriander with tomato reduce the colonisation of B. tabaci on tomato plants grown in the greenhouse?
Materials and methods

Plants and insects
Tomato plants, var. Duradoro, and coriander plants, var. Verdão, were grown in a greenhouse with natural light at an average temperature of 27 ± 4°C, until 30 days after seedlings emerged. During this period, the coriander and tomato are still in the vegetative stage. Tomato plant flowering initiates between 40 and 60 days post-germination, while coriander plant flowering starts between 45 and 50 days post-germination. The plants were grown individually inside plastic cages (6 l in volume) to prevent contamination by plant pathogens and insects and ensure that no mechanical damage was caused during plant manipulation (adapted from Sujii et al., 2008) . Coriander plants were planted 15 days before tomatoes, because the coriander plants take more time to grow than tomato plants, and the aim was that both tomato and coriander plants should reach a similar biomass. Bemisia tabaci biotype B was reared in a greenhouse colony (27 ± 4°C) from insects of a colony established at Embrapa Vegetables with individuals collected locally in the field near Brasilia, Brazil (15°47¢S, 47°55¢W). The individuals were identified as biotype B by using RAPD markers as described in Lima et al. (2002) . The whitefly nymphs (fourth instars) used in the bioassays were maintained in plastic dishes containing tomato leaves until adults emerged. These individuals were sexed based on differences on the abdomen, and males and females were reared in separate cages (30 · 30 · 90 cm) with one tomato plant in each one. We collected and separated males and females within 12 h of emergence, thus preventing mating between newly-emerged adults (Ghanim et al., 2001) . Females were exposed to males in a separate chamber containing one tomato plant for 48 h, in order to collect mated individuals for use in the bioassays. We replaced tomato plants that were older than 15 days with other, younger ones. We also maintained a B. tabaci colony as a stock colony, from which nymphs for experiments were collected.
Olfactometer bioassays
We used a multiple-choice four-arm olfactometer ('·'-type) modified from Vet et al. (1983) to conduct the behavioural experiment with B. tabaci. An acrylic block with an '·'-shaped (30 · 30 · 1 cm) cavity and with a central circular cavity (5 cm in diameter) sandwiched between two glass plates, was used as the bioassay arena. Each olfactometer arm was 15 cm long. As odour sources, we placed single tomato and coriander plants in glass chambers (630 cm 3 in volume) and each chamber was connected to the olfactometer via polytetrafluoroethylene (PTFE) tubing. Humidified air was passed through the system at 300 ml ⁄ min in a push-pull system. To check the air flow in all olfactometer arms, we used dry ice in the glass chambers. In order to reduce contamination by soil volatiles, we covered the soil around the plants with aluminium foil. The bioassay was conducted in a heated room (26 ± 1°C, r.h. = 70 ± 5%) with four 40-W fluorescent lights (cool white) on the ceiling of the room.
We used mated and unmated B. tabaci males and females (30 individuals of each) totalling 120 individuals per bioassay. For each bioassay, a single whitefly was introduced in the middle of the arena and observed for 15 min. We registered the first choice and subsequently the period that the insect remained in the chosen arm when it had entered more than 1 cm into the olfactometer arm and remained there for more than 20 s. Each individual was used only once. We thereby conducted three sets of bioassays: (1) Attractiveness of tomato constitutive volatiles to B. tabaci: in one olfactometer arm we permitted humidified air + tomato volatiles to enter and only humidified air entered the other three arms. If tomato volatiles are attractive to the insects, only one olfactometer arm should be sufficient to attract the majority of the individuals tested over the other three options. We summed the proportion of individuals who first choose humidified air (three olfactometer arms) to compare against tomato volatiles treatment in one arm. (2) Effects of coriander constitutive volatiles on B. tabaci selection of tomato as host plant: in this bioassay, we offered one of the following odour sources in each of the four olfactometer arms: (a) tomato constitutive volatiles, (b) coriander constitutive volatiles, (c) tomato + coriander constitutive volatiles, and (d) humidified air. (3) Test of coriander constitutive volatiles' repellence to B. tabaci: coriander constitutive volatiles were allowed to enter three olfactometer arms, and in the remaining arm only received humidified air. If coriander volatiles had a repellent effect on B. tabaci, the individuals should avoid areas with these volatiles and move to the area with only humidified air. We summed the proportion of individuals who first choose coriander volatiles (three olfactometer arms) to compare against humidified air treatment in one arm. In all experiments, the positions of test volatiles and the control air were changed every three bioassays to avoid bias, and the olfactometer was cleaned with non-soap detergent and rinsed with distilled water every three bioassays.
Greenhouse bioassay
To evaluate whether B. tabaci chooses between single tomatoes and tomatoes intercropped with coriander, a bioassay was performed in a greenhouse (6 · 10 · 3 m), at a temperature of 27 ± 5°C and r.h. 70 ± 20%. For this experiment, we used the same varieties of tomato and coriander as above, planted in plastic pots (0.25 l in volume). Coriander plants were planted 15 days before tomatoes, as described above. The tomato and coriander plants were grouped in paired experimental plots, forming two treatments: (1) tomato monoculture and (2) tomato intercropped with coriander, with four replicates of each one. To circumvent any possible positional preference of the insects, the plots were positioned in a way that each plot occupied a different position in the greenhouse. Each experimental plot was formed by 25 tomato plants spaced 30 cm apart, with a distance of 50 cm between rows (five plants ⁄ row). In the intercropping treatments, one coriander plant was positioned between each pair of tomatoes, leaving a space of 15 cm between coriander and tomato plants, totalling 16 coriander plants per plot (n = four plants ⁄ row). We left a space of 2.5 m between the experimental plots. At 30 days after the tomato plants emerged, 1 000 whiteflies were released into the greenhouse, between the experimental plots. After 2 h, the number of whiteflies per plant in each experimental plot was counted, assuming that by the end of this period the insects had made their first choice of an experimental plot. After 48 h, the same procedure was repeated, in the same plants, to check the insect population distribution between the experimental plots subsequent to their first choice. To evaluate the oviposition preference of B. tabaci females, the tomato plants were removed at 15 days post-release and the number of nymphs per plant counted to obtain the mean number of nymphs per plot in each treatment (tomato monoculture or intercropped with coriander).
Statistical analysis
The proportion of B. tabaci individuals' first choice and the residence time in olfactometer arms with humidified air (three arms) and coriander volatiles (three arms) in bioassay 1 and 3, respectively, were summed. To determine the attractiveness of tomato constitutive volatiles to B. tabaci (olfactometer bioassay 1), the influence of coriander volatiles on the attractiveness of tomato volatiles to B. tabaci (olfactometer bioassay 2), and if B. tabaci recognises coriander constitutive volatiles as a negative stimulus (olfactometer bioassay 3) we used the v 2 goodness-of-fit test to compare the percentage of observed individuals' first choices with the expected ratios in each treatment (Krebs, 1999) . The residence time in olfactometer arms in each bioassay was compared using a paired t-test (bioassays 1 and 3) or using the Kruskal-Wallis test followed by Dunn's test (bioassay 2) (Southwood & Henderson, 2000) . The tests were performed separately for each experiment, for males or females, and for mated or unmated insects. To investigate whether individuals who first chose tomato volatiles (bioassay 1) tended to stay longer in these areas than individuals that first chose humidified air, we applied an analysis considering the residence time in tomato volatiles. The individuals were separated into two groups: (1) individuals who first chose tomato volatiles and (2) individuals who first chose humidified air. Then, we compared the residence time in tomato volatiles between these two groups using a Mann-Whitney test without considering the sex of the individuals. In the greenhouse bioassay, we evaluated the mean number of B. tabaci adults and nymphs per plant in each experimental plot, which was compared separately using a paired t-test. All tests were performed using the statistical software packages SigmaStat (Systat Software, 2004) and PAST (Hammer et al., 2001) .
Results
Attractiveness of tomato constitutive volatiles to Bemisia tabaci
In the multiple choice olfactometer, B. tabaci individuals recognised and moved toward the areas with tomato volatiles (first choice) rather than areas with only humidified air ( Figure 1A Figure 1A ). In general, the whiteflies chose tomato volatiles in 65.8 ± 5.0% (mean ± SD) of the observations, suggesting that tomato volatiles are attractants to B. tabaci. Moreover, all individuals observed made a choice in all olfactometer bioassays.
After recognising, selecting, and moving towards areas with tomato volatiles in the olfactometer, the insects tended to stay in these areas. Whiteflies in this bioassay took 116.9 ± 31.97 s (mean ± SD) to enter an olfactometer arm; this time and the time that individuals moved among olfactometer arms was discounted from the total time (900 s). The proportion of B. tabaci first choice of humidified air (three olfactometer arms) was summed separately for each sex. It was performed for unmated females (t = 2.86, d.f. = 3, P = 0.007), mated females (t = 2.98, d.f. = 3, P = 0.006), unmated males (t = 5.49, d.f. = 3, P<0.0001) and mated males (t = 3.59, d.f. = 3, P = 0.001). Thus, B. tabaci, independent of sex, remained for significantly longer periods in olfactometer arms with tomato volatiles rather than humidified air (Figure 2) . Apparently, the individuals entered areas with humidified air randomly. Furthermore, whiteflies that first chose the arm with the tomato volatiles spent significantly more time in areas with these volatiles than individuals that first chose an arm with humidified air (Figure 3) , suggesting the attraction and retention of B. tabaci by tomato volatiles.
Effects of coriander constitutive volatiles on Bemisia tabaci selection of tomato as host
When coriander volatiles were mixed with tomato volatiles, we observed a reduction in the tomato volatiles' attractiveness to B. tabaci females. Females (mated and unmated) preferred the areas with only tomato volatiles, followed by tomato + coriander volatiles, when we analysed the individual's first choices. The areas with coriander volatiles only and with humidified air were less often chosen than the other areas and the proportion of individuals that chose these treatments did not differ significantly ( Figure 1B ). This pattern was significant for unmated females (v 2 = 8.67, d.f. = 1, P = 0.034) and mated females (v 2 = 21.47, d.f. = 1, P<0.001). However, the unmated (v 2 = 3.33, d.f. = 1, P = 0.34) and mated males (v 2 = 5.47, d.f. = 1, P = 0.14) did not show a preference for any treatment ( Figure 1B ).
As observed in B. tabaci first choice in this bioassay, the females (mated and unmated) remained for significantly longer periods in olfactometer arms where tomato volatiles were present. The B. tabaci females also remained for significantly shorter periods in olfactometer arms where the tomato + coriander volatiles were present than in arms with only tomato volatiles. We observed the following gradient of residence time by B. tabaci females in the treatments (Table 1) : tomato volatiles > tomato + coriander volatiles > coriander volatiles = humidified air. Bemisia tabaci unmated males followed the same pattern as the females, whereas the mated males' residence time was similar in all olfactometer arms (Table 1) . In this bioassay, the individuals took 127.7 ± 48.27 s to make their first choice.
Repellence of coriander constitutive volatiles to B. tabaci
Only unmated female B. tabaci avoided the olfactometer arms in which coriander volatiles were present (bioassay 3) and moved toward the areas with humidified air (v 2 = 23.60; d.f. = 1, P<0.001) (first choice). Mated females (v 2 = 3.60, d.f. = 1, P = 0.308, n = 30) and males in general (unmated v 2 = 7.88, d.f. = 1, P = 0.308; and mated v 2 = 11.06, d.f. = 1, P = 0.308) did not recognise the coriander volatiles as a negative stimulus. The proportion of individuals that first chose coriander volatiles was similar to the proportion of individuals that first chose humidified air ( Figure 1C) . The residence time of unmated females was higher in olfactometer arms with humidified air than with coriander volatiles, but the residence time of mated females and of both mated and unmated males did not differ between these areas. The proportion of B. tabaci first choice of humidified air (three olfactometer arms) was summed separately for each sex. These variables were compared using the paired t-test. It was performed for unmated females (t = 5.60, d.f. = 3, P<0.0001), mated females (t = )1.77, d.f. = 3, P = 0.089), unmated males (t = )1.45, d.f. = 3, P = 0.157), and mated males (t = )1.01, d.f. = 3, P = 0.323), totalling 120 individuals observed. These results indicate that coriander volatiles were not a negative stimulus to B. tabaci (Figure 4) . Furthermore, they took 118.2 ± 7.95 s to make their first choice.
Colonisation and establishment of B. tabaci on tomato intercropped with coriander
In the greenhouse experiment, B. tabaci showed a clear preference for tomatoes planted in monoculture over tomatoes intercropped with coriander plants. Two hours after B. tabaci release into the greenhouse, the majority of individuals had moved to the tomato monoculture treatment (Table 2) . Exactly the same pattern was observed 48 h post-release (Table 2) . Moreover, the colonisation of monocultured tomato plants by B. tabaci adults was reflected in a higher number of nymphs per plant in the tomato monoculture plots than plots containing tomatoes intercropped with coriander (Table 2) .
Discussion
Our results demonstrated that tomato constitutive volatiles can play an important role in B. tabaci biotype B host plant selection, and that this has consequences for its population dynamics. Coriander constitutive volatiles reduced the whitefly females' preference for tomato volatiles, consequently reducing B. tabaci colonisation and establishment on tomato plants intercropped with coriander plants. Volatiles from coriander plants, however, were not recognised as a negative stimulus to B. tabaci, suggesting that these volatiles had an odour-masking effect of tomato constitutive volatiles rather than a repellent effect. Figure 2 Comparison of residence time (mean ± SE) of Bemisia tabaci biotype B, mated and unmated, males and females in areas with tomato constitutive volatiles (one olfactometer arm) and with humidified air (three olfactometer arms) in a multiplechoice olfactometer. * indicates significant difference among the treatments (paired t-test: unmated females: t = 2.863, P = 0.007; n = 30; mated females: t = 2.982, P = 0.006; n = 30; unmated males: t = 5.489, P<0.0001; n = 30; and mated males: t = 3.589, P = 0.001; n = 30). Figure 3 Comparison of residence time (mean ± SE) of Bemisia tabaci biotype B in a multiple-choice olfactometer area with tomato constitutive volatiles after their first choice for the area with tomato volatiles (one olfactometer arm) or for the area with humidified air (three olfactometer arms). * indicates significant difference between the two groups (Mann-Whitney U = 1053, P = 0.0017; n = 120).
Moreover, this study supports the hypothesis that infochemicals from plants can act together with visual cue recognition in B. tabaci host plant selection.
We showed that B. tabaci males and females recognised tomato constitutive volatiles and moved towards the areas of highest concentration of these volatiles (taxic effect), even without a visual reference, remaining in these areas for a longer period than in areas with only humidified air, which indicated that the constitutive volatiles of tomato may have a kinetic effect on host searching behaviour (Figures 1-2) . A relationship between residence time in each olfactometer arm and first choice of tomato was also observed (Figure 3) . Ying et al. (2003) , using a Y-shaped olfactometer, demonstrated that B. tabaci biotype B is attracted by plant volatiles from five distinct host plant species, including tomato. Bleeker et al. (2009) collected, identified, and isolated several semiochemicals derived from wild tomatoes and used them for electroantennography and free-choice bioassays with B. tabaci biotypes B and Q. They observed that several terpenoids are involved in B. tabaci-tomato interaction, with different ranks of attraction varying with the kind of terpenoids. Furthermore, certain sesquiterpenes elicited a response from B. tabaci antennae.
Other studies investigating B. tabaci host plant selection have focused mainly on the preference by various genotypes of the same plant (Fancelli et al., 2003; Bird & Means within a row followed by the same letter do not differ significantly (Dunn's test: P<0.05).
Figure 4
Comparison of residence time (mean ± SE) of Bemisia tabaci biotype B, mated and unmated, males in areas with coriander constitutive volatiles (three olfactometer arms) and with humidified air (one olfactometer arm) in a multiple-choice olfactometer. The proportion of B. tabaci first choice of humidified air (three olfactometer arms) was summed separately for each sex. * indicates significant difference among the treatments (paired t-test: unmated females: t = 5.60, P<0.0001; n = 30). Means within a column followed by a different letter differ significantly (P<0.05). Kruger, 2006; Oriani et al., 2008) , reproductive rates of whiteflies on different host plant species (Costa et al., 1991; Villas-Bôas et al., 2002) , insect bionomy on various hosts, (Nava-Camberos et al., 2001) , effects of insecticides on insect behaviour (Isaacs et al., 1999a) , effects of vigorous and stressed plants on host plant selection and insect development (Inbar et al., 2001) , effect of time of day, sex, age, and host quality on flight modulation and consequently on host plant selection (Blackmer & Byrne, 1993a,b) , and visual cue recognition (Mound, 1962 (Mound, , 1963 . However, the results presented here suggest that plant volatiles could also contribute to host plant selection. It is possible that B. tabaci locate their host (tomato) during flight using visual cues and that integrating the information with olfactory cues can improve host targeting. When B. tabaci was exposed to tomato volatiles simultaneously with coriander volatiles, we observed that the individuals' first choice was negatively affected, apparently reducing their ability to identify volatiles of tomato plants ( Figure 1B ). This pattern was significant only for females (mated and unmated), suggesting that host plant selection in B. tabaci males could be conditioned by other factors. These differences between B. tabaci sexes can be related to the differences in host use and confirms the general pattern observed in some insects that females are more attracted to host volatiles than males (Szendrei & Rodriguéz-Saona, 2010) .
Except for mated males, individuals stayed a shorter time in areas with coriander + tomato volatiles than in areas with only tomato volatiles, thereby confirming a reduction in the preference for tomato volatiles due to coriander volatiles (Table 1) . However, males and females were apparently indifferent to coriander volatiles when these were presented alone, because the individuals spent similar periods in areas with these volatiles and areas with only humidified air.
Generalist insects such as B. tabaci usually benefit from the exploitation of a mixed diet of different host plant species (Bernays & Minkenberg, 1997; Bernays, 2001; Tosh et al., 2009) , although their performance is enhanced when they grow on a single preferred host (Bernays, 1999; Bird & Kruger, 2006) . Considering that coriander is not a host of B. tabaci, the positive sensorial stimulus from a host (tomato) together with an indifferent or a negative stimulus from a non-host plant (coriander) makes the insect's host decision-making more difficult. This phenomenon, called 'odour masking' was first observed in the Colorado potato beetle, Leptinotarsa decemlineata (Say) by Thiéry & Visser (1987) and has been suggested as a mechanism to reduce phytophagous populations in polycultures (Schoonhoven et al., 2005; Schröder & Hilker, 2008) . Moreover, coriander plants can be attractive to some natural enemies, such as some Coccinellidae, due to alternative food resources such as polen during flowering. These factors can enhance the predation risk for whiteflies and increase the cost of that using the host tomato as a resource (Mayer et al., 2002; Randlkofer et al., 2007) . This hypothesis is supported by previous studies demonstrating that B. tabaci can recognise infochemicals from predatory mites and avoid plants with these arthropods (Nomikou et al., 2003) .
Despite this reduction in preference for tomato volatiles when coriander was added, coriander volatiles alone were not repellent to the majority of individuals observed. Only unmated females tended to avoid areas with coriander constitutive volatiles, moving to areas with only humidified air ( Figure 1C) . Repellence or deterrence of plant volatiles to B. tabaci is not well established, but it is known that individuals avoid plant species which contain aromatic oils, such as ginger oil (Zhang et al., 2004) . Therefore, if coriander is sowed before tomato plants, it can help prevent the establishment of newly emerged unmated females from other areas, in the crop, through visual and olfactory camouflage.
Avoidance of tomatoes intercropped with coriander in B. tabaci was evident in the greenhouse bioassay (Table 2) . In this bioassay, individuals were exposed to visual and odour stimuli, unlike in olfactometer bioassays where the whiteflies were confronted with plants odours without a visual reference. We observed a greater number of adults colonising and establishing themselves in tomato monoculture plots than in plots of tomato intercropped with coriander. This same pattern of avoidance of tomato intercropped with coriander was observed in previous field work in Costa Rica (Hilje & Stansly, 2008) and in Brazil under conventional and organic management (Togni et al., 2009) . We also observed a lower number of nymphs per plant in plots with coriander than in plots with only tomatoes. Similarly, Costa & Bleicher (2006) observed a reduction in the number of B. tabaci nymphs when melon (Cucumis melo L.) or watermelon (Citrullus lanatus Thumb.) plants were associated with coriander plants in a greenhouse (Costa & Bleicher, 2006) . In these cases, coriander plants probably acted as 'inappropriate' landing sites (negative stimulus) (Finch & Collier, 2000) and the whiteflies moved to single host plant areas. These results reinforce that coriander can be used in B. tabaci management in various agroecosystems.
